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Abstract 
The purpose of this study is to investigate in-service teachers’ perceptions regarding their practices related to the integration of 
the nature of science (NOS) in their science courses. In this case study more than one sampling method was used. Firstly, 
purposive sampling method was used to determine the teachers who had taken courses regarding the nature of science in their 
undergraduate education. Then two teachers were selected using the criterion sampling method. These teachers were selected 
according to their school type, and the location where they work. Both teachers work in public schools however, one of these 
schools was in the capital city of the country, the other was in poor village. A constant comparative method was used for the data 
analysis. In this study, the researcher first collected the data and then carried out the analysis based upon the data revealed by 
transcriptions of interviews. Different evaluators were used for triangulation. For the validity of the interview questions, the 
opinions of one qualitative research expert and one science educator were obtained. In addition, raw data in the form of direct 
quotations were given to the readers without any interpretations. To ensure reliability, the codes were discussed with a qualitative 
research expert and science educator. After the data were collected and analyzed, the following five main themes emerged; the 
integration of NOS, classroom environment, factors effecting the teachers’ methodology, the measurement strategies, and the 
problems in the process. 
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1. Introduction 
In the literature the goal of science education is explained differently. Gerber, Cavallo&Marek (2001) believe 
that the fundamental aim of science education is to improve student’s science literacy, help them develop an 
understanding of concepts and transfer them to a new situation when solving a problem. According to 
Murnane&Raisen (1988) science education aims to enhance student’s understanding of the “nature of the scientific 
world view, the nature of scientific enterprise, scientific habits of mind, and the relationship between science and 
* Corresponding Author Esme  Hacieminoglu. Tel.: +9-332-223-8220  
   E-mail address: ehacieminoglu@konya.edu.tr 
Available online at www.sciencedirect.com
© 2013 The Authors. Published by Elsevier Ltd. Open access under CC BY-NC-ND license.
Selection and/or peer-review under responsibility of Academic World Education and Research Center.
1269 Esme Hacieminoglu /  Procedia - Social and Behavioral Sciences  116 ( 2014 )  1268 – 1273 
human affairs” (cited in Chapel, 2004, p.27). Several science education reformers researched the integration of the 
nature of science (NOS) in curriculum development, thus, the goal of science was defined in different ways. Bybee 
and DeBoer (1994) summarized the goals of science education as “1) personal and social development, 2) 
knowledge of scientific facts and principles, and 3) scientific methods and skills and their applications” (p.358). In 
order to achieve these aims science education should be improved in terms of a wide range of methodologies, 
instructional materials and inquiry procedures (Hurd, 1970). Since according to Baez (1971), there is a relationship 
between instruction methods and achievement of the aims this means that methodology is most important factor in 
science teaching in achieving the aims of science education.  
Historians and philosophers in the field of science have proposed different approaches to the curriculum efforts, 
including fluid inquiry. There are examples of curriculum studies supporting the fluid nature of scientific inquiry, 
such as Schwab’s Biological Sciences Curriculum Study (BSCS) and Klopfer’s Harvard Case Studies in 
Experimental Science. These were valuable developments which included the history of science in the curriculum to 
promote the nature of science. In 1968 the history and philosophy of science, and science education were discussed 
in the National Association for Research in Science Teaching Symposium. In the presented papers, there were some 
important considerations concerning NOS. One paper proposed a science education application of  the History and 
Philosophy of Science which concentrated only on the curriculum rather than having any focus on instructional 
design. Another paper paid attention to the teacher beliefs about nature of science and the specific phrases they used 
in class which have an effect on student understanding of the nature of science. This paper also supported the fluid 
or revolutionary nature of scientific knowledge (Duschl, 1993). Although some curriculum studies sought to 
improve student NOS, however, only focusing on the curriculum did not yield effective results (Lederman, 2007). 
There was also other research into the curriculum which had no influence on student conceptions of NOS (Trent, 
1965; Jungwirth, 1970; Tamir, 1972; Durkee, 1974) (as cited in Lederman, 2007). Furthermore, many researchers 
realized that the teacher beliefs, explanations and performances as part of the curricula were ignored. The most 
recent curriculum-reform studies address the NOS issue worldwide, in countries as disparate as Canada, Venezuela, 
Taiwan, Lebanon, and Turkey (Dogan&Abd-El-Khalick, 2008). In Turkey, since 2008 the current centralized 
science and technology curriculum has been implemented nationwide and the vision of this standardized national 
curriculum for science and technology course emphasizes the importance of having scientifically literate students 
regardless of their individual differences (Ministry of National Education (MoNE), 2008; Hacieminoglu, Yilmaz-
Tuzun, Ertepinar, 2012). One of the major skills of being scientifically literate is accepted to be the ability to 
understand not only basic scientific concepts, but also the nature and development of science and scientific 
knowledge. Thus, it is evident that understanding NOS is a key component of the development of scientific literacy 
in an individual. (Dogan&Abd-El-Khalick, 2008; Lawson, 1995).  NOS has been described as “the epistemology of 
science, science as a way of knowing, or the values and beliefs inherent to the development of scientific knowledge” 
(Abd-El-Khalick& Lederman, 2000, p.666). Specific aspects of scientific knowledge are tentative, empirically 
based, subjective, partly the product of the human imagination and creativity, and socially and culturally embedded. 
Also making distinctions between observations and inferences, and understanding the relationships between 
scientific theories and laws are important aspects of NOS (Abd-El-Khalick, Bell, & Lederman, 1998; Khishfe& 
Lederman, 2006). Lederman (1999) pointed out that if the nature of science objectives have been discussed explicit 
way during instruction, leads to a more successful improvement in the students’ view of NOS. Since, in Turkey the 
new curriculum and textbooks emphasizes the importance of NOS thus, in training seminars teachers are introduced 
to aspects of the curriculum and NOS. In the current curriculum some important features of the scientific method are 
emphasized these include; observation, stating hypotheses, collecting data, testing hypotheses, rejecting or accepting 
hypotheses, and interpreting data. It is stated that imagination, creativity, objectivity, inquiry, and being open to new 
ideas are all important in scientific processes. In science and technology education students should learn the ways of 
attaining knowledge through discovery, which involves the process of reconstructing their knowledge. In the 
curriculum it is also emphasized that the knowledge in science today is not fixed but is the best explanation known. 
When these features are considered, the new science and technology curriculum in Turkey embraces a 
“constructivist approach” whereas the previous science curriculum was student-centered and focused on the 
scientific method and investigation processes. One of the most important differences between the previous 
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curriculum and the new one is that the former had a linear structure and the latter has a spiral structure (Ministry of 
National Education (MoNE), 2008). 
As a result of the worldwide integration of NOS in the curriculum, determining teachers’ views about NOS and 
their instructional practices has gained a high priority for science education and their researchers (Brickhouse, 1990; 
Gallagher,1991; Abd-El-Khalick et al., 1998). While some researchers support the idea that teachers’ beliefs about 
NOS directly influence their educational practices (Brickhouse, 1990; Gallagher,1991), others do not agree about 
this idea and consider that teachers’ educational practices are not related to their NOS views (Lederman &Zeidler, 
1987). To investigate the factors effecting teacher’s classroom practices, different case and phenomenological 
studies should be conducted in different contexts. Therefore, the purpose of this study is to investigate in-service 
teachers’ perceptions regarding their practices related to the integration of the nature of science (NOS) in the science 
courses they deliver.  
2. Method 
2.1. Sample and Design of the Study  
The design of this study is qualitative and a case study(Patton, 2002). In this case study more than one sampling 
method was used. Firstly, purposive sampling method was used to determine the teachers who had taken courses 
regarding the nature of science in their undergraduate education. Then two teachers were selected using the criterion 
sampling method. These teachers were selected according to their school type, location, and their NOS views. Both 
teachers were employed in public schools one teacher (with 2 years experience) worked in a school in the capital 
city of the country, the other teacher (with 3 years experience) taught in a school in a poor village. The two teachers 
had informed views regarding most of the aspects of NOS.  
2.1.1. Instrument  
The Views of Nature of Science Questionnaire(C) developed by Lederman, Abd-El-Khalick, Bell, and Schwartz 
(2002) was translated and adapted into Turkish by the researcher of the current study. The original items and their 
translated versions were examined by two English language experts and an associate professor, who is expert on the 
nature of science. The VNOS (C) questionnaire contains 10 open-ended questions including the dimensions of NOS 
suggested by Abd-El-Khalick, Bell, & Lederman (1998).  
Standardized Open-Ended Interview: Another data collection technique that was used was “semi-structured 
interview”. A standardized open-ended interview was used in this study therefore, the exact wording and sequence 
of questions was determined in advance. Both interviewees were asked the same basic questions in the same order. 
Questions were worded in a completely open-ended format. The duration of the interviews was about 45-55 
minutes, and all the interviewees responses were transcribed for the data analysis. For the validity of the interview 
questions, the opinions of a qualitative research expert and a science educator were obtained.   
3. Data Analysis, Results and Discussion 
Constant comparative method was used for the data analysis. In this study, the researcher first collected the data 
and then carried out the analysis based upon the data revealed in the transcriptions of the interviews. Different 
evaluators were used for triangulation. For the validity of the interview questions, the opinions of a qualitative 
research expert and a science educator were obtained. In addition, raw data in the form of direct quotations were 
given to the evaluators without any interpretations. To ensure reliability, the codes were discussed with a qualitative 
research expert and a science educator. After the data were collected and analyzed, the following five main themes 
emerged; the integration of NOS, classroom environment, factors effecting the teachers’ methodology, the 
measurement strategies, and the problems in the process. 
In terms of the integration of NOS; the findings revealed that the teachers emphasized NOS using an explicitly 
reflective approach. They also used activities and a historical approach to emphasize the tentativeness of NOS.  
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Teachers considered that through the integration of NOS, students gained questioning skills, improved their 
awareness of tentativeness, increased their self-efficacy, and thought about the questioning of theories. This 
perception can be seen clearly from the statement of one of teachers; 
In fact the nature of science can be emphasized in each stage of the science courses.  Most of the activities in the 
curriculum assist students in estimation – observation – inference. Furthermore, the students aware of the ideas 
related to scientists’ inferences, the subjectivity and tentativeness of scientific knowledge through the historical 
process in science textbooks. 
In the classroom environment theme, the following issues were discussed; process, student role, teacher role, and 
classroom environment in an ideal classroom; process, student role, teacher role, and classroom environment in real 
classroom. The teachers considered that in this process, teachers should give importance to selecting appropriate 
language, try to avoid leading misconceptions, give concrete examples, ask reflective questions, and allow freedom 
in classroom environment for the student’s to explain their ideas. The following quotes are representative of these 
views; 
While giving information to students the teacher should avoided creating misconceptions. Students can conclude 
that if scientific knowledge changes, it is not trustable. Therefore, it is important that teachers select appropriate 
sentences, while explaining….. Also concrete examples are necessary. 
I ask questions like “why do you think like this”. I also try to have students’ explain their ideas without guiding 
them with my opinions. 
In this process the students should be a questioner, investigator, observer, discoverer, and aware that science is 
related to daily life. One of the teachers reported that: 
 In this process, role of the students is to think about the aspects NOS and develop their understanding. They can 
achieve these goals through inquiry methods. 
Teachers should be very qualified, guide students with reflective questions, create an environment for discussion, 
and give a performance based project, make each student an active participant as a guider. The view of one of the 
teacher’s in this case study reveals their perception of the teacher’s role:  
In this process the teacher should emphasize NOS aspects in different subjects of science as a guider. For 
example, in explaining the history of atom, teacher should create an environment in which students can become 
aware of and discuss the tentative nature of scientific knowledge. Furthermore, in the subjects in which different 
scientists explain their ideas the teacher should ensure that students reach the conclusion that scientists are 
influenced by their socio cultural environment.. 
 In terms of the classroom climate, both teachers supported the idea of a constructivist learning environment in 
this process; they also stated that good physical conditions and adequate materials are needed. However, the teachers 
also reported that the teacher role, student role and the classroom environment in the real classroom was not ideal 
because of the type of classroom, the students’ prior knowledge, the number of students in the class, expectation of 
the student’s families, and the overloaded science curriculum. 
Since there are a large number of students in the class this reduces the amount of students’ active learning, thus 
there are some limitation on the role of the students and teachers in the real classroom environment. 
Families expect their children to get high scores in the national exam in order to attend a good quality secondary 
school. Teachers might have feel responsible for preparing their students for the national exam. However, since this 
exam contains multiple choice questions and requires content knowledge, teachers might not have enough time to 
emphasize the entire dimensions of NOS. This opinion is supported by Irez (2006).    
 Teachers explained that their experience, undergraduate education and especially experiences in undergraduate 
method course (peer teaching) were the factors effecting the teachers’ methodology.  
In the method course our instructors encouraged us to integrate NOS aspects in to our lesson plans for peer 
teaching. Examples related to NOS integration in this course are very helpful for me in my classroom practice. 
Teachers reported that they used some measurement strategies to asses students’ awareness of NOS. These are 
asking right / wrong type questions, interpretative questions, observing students’ classroom performance, reflective 
questioning after activities, inference questions following multiple choice options, and drawing models.  
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In this process the possible creation of misconceptions, classroom discipline, lack of teacher experience and lack 
of students’ prior knowledge might be a problem. The teachers thought the possible reason for possible 
misconceptions by the students is the lack of explanation regarding tentativeness, the teachers’ language, and 
students’ prior knowledge. As Meichtry (1993) comments; the language that the teacher uses in science instruction, 
the instructional materials used, (such as some deficiencies found in the textbooks) may also affect the student’s 
understanding and their view of the nature of science.  
4. Conclusion 
In this study, two in-service teachers’ perceptions regarding their practices related to integration of the nature of 
science in their science course were examined. Both teachers have informed views about all of the dimensions of 
NOS namely; tentativeness, empirically basis, subjectivity, imagination and creativity, and the social and cultural 
embeddedness, observations and inferences, and scientific theories and laws. Both teachers preferred to use 
explicitly reflective teaching in their science courses. They have informed views about NOS and know the strategies 
for integrating NOS in their courses. This is because both teachers, who had graduated from the same university, 
had taken an effective NOS course and other method courses. In these courses they learned about NOS and how to 
teach it effectively. However, they could not directly relate their views for all dimensions NOS to their practice in 
science class. Although these teachers are very willing to and capable of, integrating NOS in their courses, the 
limited time to complete all the elements in the curriculum might be problem for these teachers. To determine the 
relationship between teachers’ NOS views and their practices related to NOS in their science course, the classroom 
practices of teachers’ with different characteristics and different views of NOS should be observed in multiple case 
studies.  
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